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MONDAY, JULY 26, 1971 

United States Senate, 

Subcorranittee on Water Quality 
of the Committee oil Public 
VIorks , 

Washington, o. C. 

The subcommittee met at 11 a.m., pursuant to notice, 
in room 4110, New Senate Office Building, Hon. Thomas P. 
Eagleton, presiding. 

Present! Senators Eagleton, Tunney, and Boggs. 

Staff members present: II, Barry Itoyer, Chief Cleric and 
Staff Director; Thomas C. Jorling, Ilinority Counsel; Leon 6. 
Billings, Professional Staff riember; Bailey Gueurd, riinority 
Staff rtember; Jim Jordan, Minority Staff rfember; and Hal 
Brayman. 

Senator Eagleton. On the record. 

Good morning. Senator Boggs, and othezrs. 

We do not, as of this moment, have a quorum, continuing 
pur mark-up process on the water bill, but I think we can use 
this time to good educational ad^Sntage. 

We have with us this morning Professor John Sheaffer, 
on leave of absence from the University of Chicago, doing some 
consulting work for the Secs^etary of the Array and, more 
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specifically, the Corps of Engineers. He is accompanied by 
Mr. Jim Tozzi, of the Corps of Engineers. 

I think Professor Sheaffer can tell us about a project 
or a development that has graie on at Muskegon, Michigan, a city 
of about 150,000, and also somewhat similar experience at 
Penn State University. 

STATEIDSNT OF DR. JOHH SIIEAFFBR, UHIVERSITY OP CHICAGO, 

COHSOIiTAlTO TO THE SECRETARY OP THE ARfff, ACCOI^PAi'EIED BY; 

JIM TOZZI , CORPS OF EI^GIMEERS 

Ilr. Sheaffer. That is considerably smaller, aibout 30,000. 

Senator Eagleton. Since it relates to regional treatment 
of waste, et cetera, that whidi we will discuss treats of 
that subject* it is really germane to Jafsaze we are in the 
bill today. 

Mr. Meyer, Hay I interrupt jxist a second? 

Senator Eagleton, Surely,. 

Mr. r^eyer, , The study Professor Sheaffer has been engaged 
in is as a result of authority contained in Rivers, .and Harbors 
Act directing that five or six regional waste treatment 
operations be investigated and we are getting what amounts to 
a preview, of the recommendations which will come forward 
to the Secretary. 

Senator Boggs. I don't want to delay, but just so we 
get in the right framework and understand the same thing, 

what is our concept of a regional area that you are talking 

/ ■ 
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about? You will describe that, won't you? 
rir. Sh affer. Yes, sir. 

Senator Eagleton. Also not to delay, but *fe ?ut it in 
a better, more accurate, context, we will have either Leon or 
Barry describe briefly, if they can do it briefly, what is 
in the present draft of the committee print on this general 
subject matter and we can maybe try to relate that more 
specifically to what the Professor suggests. 

rir. Billings. There are tiro sections of the bill which 
specifically relate to this discussion. One is Section 209, 
vfhich providers for the designation of waste managemont 
regions and requires the developnent of basically metropolitan 
araa region-wide weiste m2uxagen»nt systems and waste management 
plans. 

The second section is the provision for new source 
performance standards for industry which require where 
tecdinically feasible the application of tiie no discJiarge 
recjuirement. 

The regional waste managemsnt program is intended to 
encourage the integration of all waste sources within a 
designated region and into one system, "ttiis would con^lement 
the new source performance standards because tinder this proposal, 
once a regional system existed an industry would be able to 
connect to it and would for all practical purposes hava achievec 
the no discharge standard. 
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iiovi, the apijication of a development of technology 
for regional waste manageraent systems is the subject whicli 
I understand Dr. Sheaffer is prepared to discuss. 

Senator Eagleton. Ifhat is the no discharge 'standard, ; 
what does that actually mean as drafted in the print? 

ffr. Billings. It is vague, l(put ihe intent would be, 
in essence, to require an industry to put back water cf a qualify 
they took out. 

Senator Eagleton. Professor, the floor is yours. 
Mr. Sheaffer. Perhaps to best understand the- technology 
and where it is now, Z think we could take a minute or two 
to explain why tiiere was an attempt to develop a new approach 
or a new system, I should say, that would be helpful. 

Muskegon Count/, ^'Hchigan, is about 150, 160 thou^imd 
people, but it is a highly indizstrialized area so you have 
a weiste flow of about 44 million gallons a day. So you would 
eaqpect a population of closer to a half million with that 
waste flow. 

Perhaps Z could illustrate here on the board because it is 
typical of most cities. It has a number of water bodies like 
'iiJiis. These are lakes. I^s is Lake Michigan. It had quite 
a few sewage treatment plants, about seven of them, to be 
uxact, and these lakes became very degraded. 

Incidentally, this treatment plant is one of the best 
siecondary treatment plants in fiichigan. So, in other words. 
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they were giving a reasonable degree of treatment. Some of 
these were owned by industry, some by municipiditiea. These 
bodies of water became very degraded and, obviously, affected 
the area of Lake Michigan, all of these, to the rivers flowing 
into these. 

Senator Eagleton. Those seven plants up there were other 
little mmicipal plants? 

rir. Sheaf fet. They are all municipal plants, municipal 
or industries owned the plants. 

The question was hoiv do you improve these plants to 
meet the Lake Michigan conference proceedings which said that 
they shculdgive the equivalent of secondary treatment an^ 
remove 80 percent of the *^phosphates . This is what everybody 
was ordered to do. 

I The publib officieLLs there became quite concerned when 
upon close questioning of the engineers who were designing 
these systems it was ocmcluded in public hearings that the 
water quality of these lakes would not really improve. In othe 
words, if they took the 34 and eaqpanded the treatment processes 
ami took the 80 perceirt phcnphate reTiK>val that the best they 
could be guaranteed was that the qualil^ of the w^tar would 
not gdt any. worse, in other words, we may hold the line. 
But the officials became quite concerned because they already 
recognized that water is a problem. 

; Senator Bdggs. Was the water at this stage accioninsdating 
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wild fish? 

ilr. Sheaf fer. That becomes kind of a vague sort of 
thing. There are fish in there, there are Coho salmon 
that swim through although they have been designated as kind 
of tasting dly. You can't s6e through six inches of the 
water. In fact, that is what one of the pabS.ic officials said. 

Senator Boggs. The health people don't allow people tb 
swim in it? 

Mr. Sheaffer. That is right, they recoittmend you not 
swim in it. 

Senatnsr Boggs. Thank you. 

;4r. Sheaffer. I^ow, the point made, then, was some people 
from Muskegon County oontactdd me and they asked me is there 
a better route to go; in other words, could we do something 
other than expanding these treatment plants and removing the 
phosphates and in fact improve the environment. 

So the Muskegon Ckiunty Waste Ifater riemagement System wans 
developed. 

I happen to be, Z guess, the fellow ^ho put the team 
of scientists together and acted as the lead but I think 
our waste systems are becotning very complex and there is no 
such thing as a single discipline that is going to heuidle all 
the issues. So I don't want to pretend I am the all purpose 
scientist. There are some things I played a role, in, there 
are others X just roos or less coordinated. 
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Out the system developed, in essence, brought all the 
waste with the collecting intercepting system and pumped them 
inland, the raw waste. This has a relevance. Because . 
these seven treatment plants were occupying some of the b^st 
land in that urban area. A nice waterfrcmt site is an extreme! r 
valuable piece of land and from a treatment standpoint is not 
where you should put a sewage treatment plant. So all of these 
sites now become available for urban redevelopment, for housing, 
industrial development, parks, whatever the land use plan 
calls for. 

The wastes are piped away from the wat^r body,&*aw. In oth^i' 
words , they are being pun^d untreated. 
Senator Boggs. Right now? 

Mr. Sheaf fer. This is under construction, so lean talk I 
with confidence on the price. 

Out hex« we Built the eqvi valeut of a secondary sewage 
treatment plant. A secondary sewage treatment plant xdally 
returns sludge and it pun^s a lot of air into it. But-we did 
it k little djEEerently because we wanted to provide time. 
Because some or our difficult wastes decompose or biodugrade 
with tixQS added to the treatnent process. 

Now, when we are over here the land constraint dcKJS not 
permit us to do that. But we axe away from the uriasui area 
and from about this point out here it is 11 miles. That is 
all the further we had to go in Muskegon but you cam go a 
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hundred miles based on our work. So we corae out here and 
we treat the wsiste. We reduce the BOD so it is now an odor" 
less substance. In fact, this is what most urban %ea8 
now just discharge into the streams, in other words ^ after .; . 
the treatment step you would just discharge it. But ifyou 
look: at the waste in a comprehensive way you find the danger 
of talking about BOD and smpended solids because you have over 
12,000 toxic substances that have been identified in waste and 
you have 500 new ones made every year. 

So I don*t think you can ever set standards to cover all 
the toxic substances. 

After the initial treatn^nt we want to provide tertiary 
treatment. In other words, this is secondary treatment here, 
we want to provide tertiary. liRiat we did in Muskegon is 
we said there are two routes you can take on tertiary treatment. 
One is you can attempt to doit artificially and the other one 
is you cm. attempt to do it naturally. 

What we looked at is here is a large land resource, 
TliQ: nitrates ; phosphates and potassium which W93?e causing 
piroli.fic ^gae bloom in theise bodies of water, adding to 
tjie ^utrophiQatiwOn of Lake Michigan, if tiiese are on the land 
they are called fertilizer; in other words, one inch of sev;ag@ 
effluent on an acre is the equivalent of 25 po.unds^ of 108l0-*12 
commercial fertilizer. So it is a very valuable thing, the 
effluent. 
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The sludge is not quite as good. So the Muskegcm 
system is designed to use the land to provide tertiary treat- 
ment. 

JiCM, there are a nuniber of things that take place in the 
laind. One is the nitrates, phosphates and potassium fertilize 
the plants. Another thing is the waste water moving- through 
the soil or the aerobic soil zone, the living filter, remove 
or have all the BOD residual, the biodiiemical oxygen demand 
is removed by these soil bacteria. In other words, they eat 
it. 

A soil scientist friend of mine says in e^ary acre 
there is the equivalent of 20^1000 pounds hogs in terms of 
soil bacteria that eat th^se organics. The residual suspended 
solids are ramoved by the natural filter of the earth. In 
fact. Dr. Willard at the Thoxn Ecological Center in Colorado, 
she is the one wito says that is how we have survived to date 
because this is the way nature purifies all the waste from 
the billions of ianiioals cm earth. In other words, there is this , 
natural purifying system. 

How, when we get into heayymetaland toxic subistances, , 
or viruses, let's deal with the viruses, for example, the 
viruses which are becoming recognized as a pr<^lem in our 
water areix>3itively charged whifen the Ph of the waste is between 
6 and 9 , whic^ is the range of sewage effluent. They are 
removed by the negatively charged earth particles. So ttiere is 
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quite a few pieces of research that show once a waste is 
applied on the land and moves through a soil zone you pick 
it up, it is vixrus-free^ no one has picked up any viriases. 

Heavy niet&ls are removed in a number of ways. They are 
removed by humus in the soil. Ttkey are removed by the clay 
particles, they are teUcen up as trace elements in two pleuits. 
In other words, the idea is to develop atotal system. But 
there are obviously problems with it, as you caft see right 
away. 

Slumber One is you are not going to irrigate on a lan<l 
where there isn't a crop growing. So that redses a question. 
So, Num^r Two, if you have a very wet week you dealt want 
to be irrigating when it is redning. So what we did in 
the Muskegtxi system is develop some storage basins so th^t 
the waste flows in, it is treated and then it goes into 
storage. 

Now, these storage basins in Muskegon each are 850 
acres in surface area. Now, that is for a waiste flow of 
about 44 million gallons a day. So tiiis is a big. system. Theife 
are not too many systems in the United States bigger than this. 
We are not talking about a little toy that we think we can 
scale up. 

Now, in these storage basins we have the waste and they ar 

applied to the land using rotating irrigation rigs ? in other 
words, it is all automated and ev@s&ly distributed. These are 



I 

2 
3 
4 
5 
6 
7 
8 

d 

10 

II 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
•2A 



11 

these large sprinkler irrigating systems. Then this vdrhole fid* 
is undiardrainedf . with pipes so that we pick up the treated 
waste water. In other words, we give it secondary treatment, 
we give it ^t^rti^ry treatment with the soil, and then we 
collect the waste water that heus now been reclaimed emd we can 
do whatever we want to with it heire. 

In other words , we can put it back into a water supply 
system because tJiis meets public health service draining water 
standards. 

If it doesn't, let's say this is a malfunctioning, this is 
all monitored so it comes right back into the system. You have 

maximmn r^exibility . 

f 

Senator Ekgleton. Gouldyou stop there? 

You have the stuff into those 850 acre lagoons and 
when it gets in there^ it is treated secondeurily . I am not quite 
sure what happens .in those circles ^ and everything after 
that. 

Mr. Sheaffer. It is pumped out and it is spray irrigated 
onto the lemd; in other words, the spray irrigation systems 
we are talking about sure a 1500 foot long pipe that rotates 
on a center pivot and it has a number of jets along it. 
Actually in Muskegon they are on the bottom ss there is no 
question of a^tr&ol effects, and then it e^mnly distribu4£es, 
the waste water on the land. Hie maximxun we put on the land are 
three inches per acre per week during the growing season. It 
goes down to zero in the non-gxrowing season. 
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Senator Eagle ton. Aad that is farm l£md, there is somebody 
otzt there farming that? 

Mr. Sheaffer. That is right. 

Senator Boggs. How many acres are involved in that? 
Mr. Sheaffer. In Huskecfc^, the total area is 10,000 acres 
Mr- Billings, t^at do you do with it in the non-growing 
season? 

Mr. Sheaffer. It is just like any other farm, the land is 
idle and the wskter is stored in these holding basins. 

Mr. Billings. You can hold for six months? 

Mr. Sheaf ier. In Muskegon County under the worse climate 
conditions, it would have to be 151 days and that is the 
stotage capacity. In other words, for 151 days the waste can 
flo%r into this complex and nothing go out. 

Mr. Billings . Is that including storm water? 

iix, Sheaffer. It inciades i:^ to a peak of 88 million 
gallons a day whiph takes a lot of storm water. 

Incidentally, storm water runoff from an .urban art«a is 
a mtich lower volume than the seiwage, it is just that it occurs 
in maybe 10 or 15 days a' year, tmt if you can store it and 
spread it out you can treat it ^trith the 15 percent increase 
in capacity for storm waterv * But the problem is storing it. 
Now, with this kind of a system,; it tends to be conducive ' 
to storage. 

Now, there are a number <f benefits to this system that came 
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In after the system was designed. By t^lng a sprinkler 
irrigation system^ we, found that we- were developing pieces 
of £uid in hezein the center that were not being irrigated. 
They are about 20 acres in size. So we had an unusual situation. 
We have the groundwater totally controlled ■ anii nibnitored . 
with the drainage pipes uiider the si<ie and so the point was 
made that here is where we ought to put our garbage and solid 
wastes from the city, bring it out here and develop samitary 
landfills after we have reclaimed what we can reclaim and we h^^i 
a good situation v/here we have the groundwater ccaitrolled so 
if there is leaking from the lanidfill it is taken back and 
treated so we protect the groundwater. 

Incidentally, in this site in Muskegon the 10,000 acres 
will take care of all the garbage and municipal solid waste if 
we assumed each' person produced 10 pounds a day for the whole 
country for 150 years. So the solid waste problem is kind of 
incidentally solved in these spots here. 

Now, another point which has been brought up which is 
being worked on very rapidly right now is the^ two storage 
basins have a combined surface area of 1700 acres. This is 
the surface eurea of the large c<^ling lakes that are being 
designed for the Dresden Nuclear Power Plant in Illinois, 
1700 acres of lake. 

So the point that is being explored right now is why 
don't we locate the nuclear power plants whidi are being 
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opntroverted over here on Lake Michigan on these types of 
sites £md jtist modiJ^ this storage basin so that we have 
actually right now there is over 5 trillion gali<»i3 in it 
v/'ien it is filled, but design it so that it is a cooling lake 
and we heat the effluent, we heat the waste water before we 
apply it to the land 2ind thereby stimulate plant growth; in 
other words, we use the heat productively. 

So, in essence, what we are really saying in l4.uskegon 
County is on this one site we take all the industrial and 
municipal waste, we take it, we treat it, we apply the effluent 
as a fertilizer to give it tertia:ry treatment, the solids i^rom 
the treatment process that are removed we apply them to the land 
through the same irrigation system as the soil conditioner 
and fertilizer, we provide the space to solve the garbage and 
solid waste pr<A>lem, and we solve the problem of locating 
nuclear power plants and make beneficial use of the heat- 

In fact, i am a strong advocate that until ev^ry uxban 
area has this kind of a waste management area, I don't think 
we are going to adequately solve our waste problon. ffe are 
talking about what was being talked about in Muskegon, that 
maybe the problem won't get worse. But I think we should have 
a little higher site than that. 

Now, this is the way the {|u3keg<»i system was itesigned 
and there were two immediate xesponses from the professional and 
engineering society. 
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The £lrst response was there is nobody that Ceui argue 

with that conceptually but it really isn't pracitical, you 
can't really make it work nnd get the whole thing dc^signed. 
There was qxiita a bit of ciJiitiOtf-ersy there and quite a bit 
cf research done in a number of areas , not only at Penn State 
but out in Arizona, at Phoenix there was work done, at 
the Iftiiversity of Idaho, in fact there ^re over a thoiisand 
-^,.-..u=.£.-i./.„... ..^ ....^-^t'-— --...d in soKKi t/c^ or other. 

So that after all this material was assembled, then the point 
was made, well, of course, you know you can make it work but 
nobody will ever be able to afford this; in other words, you 
are talking 10,000 acres of land, you are talking of piping 
the waste inland, a lot of punning stations, emd then you have 
x^hole system underdrained, the costs are just going to be 
out of the question. 

Now, one nice thing about a question of cost is you can 
readily resolve it by designing your system and putting 
it out bid. That was what was done in Muskegon County, 
and I think it is extrenely importemt ta keep this in mind 
because the cost question is no longer an issue. 

Now, we had an advantage in Muskegon because they had 
developed a plan to upgitade ciiesa treatment plants « 

Senator Boggs. Why Ife/n't the cost question no"" longer 
in issue? 

Mr. Sheaf fer. I am going to tell you the answer. We had 
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the cost of the alternative system, about $35,400r000-sonie. 
We v/ant to get total costs, \je had allthe engineering, the 
administration, the land, we want the cost to be complete. So 
then it was a matter of costing out this whole system. 

Incidentally, including the cost of interest during 
construction, all of these costs were put in. This system 
came out at about $35,500,000, including $3,200,000 for 
land, £01 average of $320 an acre for this land which was 
very, very marginal » it should not be more than a hundred 
dollars, probably, but that is not the way it ccKnes out vtheti 
you start buying large tracts of land. So Muskegon County 
developed alternative costs. 

X could Iceave a wri^-v^ of that with you whicfti shows 
that by going to the land disposal altematisre they would save 
on an average annual cost, in other words, tbis is debt 
retirement £md operation and maintenauioe , $1,150,000 a year. 
This would be their saving. And this is assuming that they 
would not get anything from the land in terms of crqps. 

NOW, when they presented this in a coutt case some 
officials from EPA, who are also calledto testiQr if^. the 
court case, and they quarreled a bit vritti the figures that 
Muskegon County had because they said there estimates of the, 
conventional treatment wdregrossly understated and the savimi 
is probably closer to $2 million a year. So that I think puts 
t)ie cost question to bed. 
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If you design these kinds of systeins based on the only 
places where there have been detailed studies, and there are 
three that I know of, the total system, land disposal approach, 
costs less. I think that is a good indication that there is 
something worthy of pursuing here. 

Mr. Jorling. There is no value in there for the increased 
quality of the receiving waters? 

Mr, Sheaf fer. No, this is strictly what it costs you to 
get the system in and operate. 

Mr. Guard. And you have no discharge? 

Mr. Sheaf fer. Right. 

Mr. Meyer. What happens to the seven plants? 

Mr.. Sheaf fer. Ihese azre all going to be eliminated. 
Incidentally, the cost in the land disposal alternative includec 
$300v<>OOtD purchase the existing plants and eliminate tiiem. 

I4r. Tozzi. You might explain why the econcxtiics of moving 
those plants vnesia cheaper, in other words, it was an 
economic comparison that it is a lot cheaper to scrap those 
than it vtaa to continue their operation. It may not be the 
case in every usAma area but it would be the case in tliat area. 

Mr. Sheaf fer. The cost of treating a million gallons 
in an existing pleint versus the cost of treating it here one 
can make a very quick economic analysis to determine whether, 
it is desirable at this point in time to eliminate them. You 
may phase them in, that is a point I would like to mention later 
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But if I may continxia here, I think there is sonie 
interesting things that happened in ?iuakegon. Some people have 
said, well, that sew.aga effluent isn't really going to he of 
any value, ihe private market wbn^ recognize it. Now, in 
Muskegon County trie State raquirsd the county to buy th(j land. 
Now, I would like to see areas where you would buy it and then 
sell it right backto theprivate ownerand have an irrigation 
easement in the deed, but that wasn't the choice here. It had 
to be bought. So that the county owns the I&xid. 

Now, it is goingto be applying irrigation watet and you 
might say what is the agricultural community going to say that 

is worth? 

i ' . . 

Muskegon County just signed a contract v;ith Continental 

Toledyne, a big conglomerate, to operate this farm and 

this, system as a sharecropper and the contract says the first 

$130,000 worth of crops frm this land go totally to the county. 

This is the incentive to make the farn^r produce more than 
thati^ The next dollars are split 66 oeiits to. tiie county 
40 cents to the Continental Teledyne until they get up, until 
I the bounty gets another $214,000 which is the total cost of 
operating the sy^^tem. Then, after that each dollar is split 
equally 50-50. 

Now, there are some projections which show {il=at beceiuse 
the county took this kind' of a sewage treatment system they 
will get a cash payiiient of about $614,000 a year. In ota&x words 
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sewage treatment makes nx>ney. It may not totally eliminate 
the cost but: it is a system whidh produces revenue because 
you are growing crops on thousands o£ acres of lahdi. You are 
putting fertilizer and water on it and you have it underdrained 
so that it can't b&come waterlogged and get those adverse 
effects . 

Senator Boggs. What kind of crops would that gxov7 

Mr. Sheaf fer. A favorite crop of mine would be com 
and soybeans are another possibility. If you want to go to 
marginal things ^ you would go like to x«ed canary grass , 
which a lot of people have tetLked about. Incidentally, it 
could be a forest land. I am explaining row crops. Where 
topography became uneven you may fertilize forests. 
, Senator Boggs. May I ask just one other question? 

Is toat flat country? 

Mr. Sheaffer. Fairly flat, yet. 

The attitude of the industries in the cpunt^^, I think, 
is v^orthy of note, becaiase this is a highly industralis<2d 
community. Scott ^aper Company has a large paper mill there. 
Ott Chemical Division of Corn Products has a large facility 
there. Hooker C3iemical, duPcmt Chemical aa:e there, Lakeway 
CSiemical. You have Continental Tg^ledyne which is a heavy 
metals operation. Sealed Pdwer and the piston rings /you have 
a good mis: of industries . 

The important thing is that the industries when they were 
presented with this system became the strongest advocatos of 
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it and in fact I think were very instrun^ntal in seeing that 
the system got po the point where it is now being ccmstructed. 
I have concluded that industries are not trying to shm 
their xesponsibiiities because these industries are paying . 
more than half ct.u c of the system. In fact, the paper mill 
in the first year is going to be paying 55 percent of the 
total cost. 

So it isn't getting a free ride /at all but it was a stTOng 

advocate and their attitu-ois was if we design these kinds of 
systems we know what it is going to cost, we know the 
question of add-ons and changes emd so forth that in each three 
or four years is gcaie forasver. 

Senator Boggs. OSie paper mill is strictly industrial waste 
with a lot of pulp and c^emicads in it. 

Mr. Sh«iaffer. Right, a lot of clay, too. Most paper mill^ 
have a pr<^lem of color removal. You put on the land here 
ecckd you totally reioove the color and the problem with heat 
is taken care of. This paper mill, incidentally, 4oesn*t even 
have to pretreat. All the fiber and sludge go in because this 
system can readily accoimaodate l^ber and sludge. 

Mto Jordan. Could you explain in some detail how it is 
being financed through private andpublic administration? 

Mr. Sheaf far. 'Sti& system, the financing of a regional 
system is kind of an interesting thing, ifhat we did in Muskegon 
County was this. We developed what we called a service area; 
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in other words, everything that one would suggest was ^oing 
to be urbanized by 1990. The service area, then, was treated 
as if every acre was equal, in other words, any acre had an 
equal ability to attract a ntotel or an industry, wh^iitever 
it was. So that there was an annual land charge or we call 
it an access fee of each acre, whether it is developed or un~ 
developed. Now, ;in the process of hearings, if I have a farm 
here I had the choice to say I don't wemt to be in your 
service district and if I so chose tha a^yanty backed up 
its service district with a very rigid septic tank ordinance. 
So that they were assured that somebody was not going to be out 
lere with 500 foot lots with d%tic tanks, in other words they 
were going toseqtaire more than an acre lot for a septic tank^ 
So that the service area did a n«ucmber of things , it provided 
a base for the finuncing of the capital but it also gave 
a control to urban sprawl. 

Incidentally, this large land irrigation area cut off i 
the route of urban sprawl, 8& percent of the route, which 
Z think is an extremely is^ortant planning tool. But the 
service phase are used to fineunce a part of the capital costs 
and then the user fees, in other words, peop}je who discharge 
into the system, all pay prc^ortionately on a gallon basis. 
In fact, if you discharge 2 million and I discharge 10,000, 
we are all paying the same rate. 

Senator Boggs. All paying the same rate but for the volume 
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you pay more? 

Mr. Sheaf £er. That is right. So that the fee for the 

user fee is used both for operation and maintsneuice and sinking 
funds plus it pays a part of the capital cost. 

How, this is a very acceptable system and since it was 
developed here the county used it on two other occasions in 
a water supply extension. 
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i ?lr. Jordan. You said that Scott v/ould pay 55 percent of 
the capital costs, is that over a period of time? 

?lr. Sheaf for. I said in the first year. You see what is 
happening here, and I think it is ideal, when you start the 
system industries are using this much and municipalities are 
using this much and there is more industrial flow than municipal 
flow. But as we project to 1990, like for example the paper com- 
pany is planning to reduce its water use from 16 million gallons 
a day down to 3 million, and the municipal use as sev/er lines 
are extended, because about 40 percent of the people are not 
served by sewers, this is going to go up. 

So ftiat we have an ideal system. We have very little unused 
capacity at the very beginning ? which I think is an advemtage 
of a regional system. If you get the industry and municipal 
units in ci single system, most projections of industrial v;ater 
use show them going down and they go into more water conserva- 
jtion measures, and as the population goes up. In other v;ords, 
we have a very narrow belt of unused capacity at any point in 
time . 

Now with this kind of a system, incidentally, I guess 
that one reason why ?Ir. Beall and Mr. Jordan — first, J ir. 
Jordan asked me to come to the Corps of Engineers or the Secre- 
tary of Array's office and act as their science adviser. The 
idea is how could v;e develop regional waste water systems that 
are different from the traditional approaca so that ^^i'e have 
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some choices to raake. Hot that v/e would alv/ays do this, but 
that at least we knew what choices vre had. 

^7ow this was a problem to me because I am not a career 
man in the Army or the Corps. In fact, some people in the Corps 
x^ould probably say I am one of their worst enemies v;hen I am at 
tie University of Chicago. 

The thing that influenced my o\i?n personal decision v/as as 
I looked at the water quality efforts in the United States, I 
felt v/e only had half a program. I think you Ccin summarize the 
national program as saying that we assist in the setting of 
standards, we make construction grants, and we monitor i/ater 
quality. 

We have a little research effort that kind of feeds into 
bll of them and once in a while a few dollars are made available 
for planning under the Section 3{c). Now if we look at that, we 
can see that there are a lot of areas that are missed and the 
most crucial one is planning. V7e could ask ourselves the ques - 
tion under existing situations would this kind of system ever 
be planned? 

I have concluded that it never v;ould. Ilov? I would also hav 
to admit that it is theoretically possible, but I would just 
not see this kind of system being developed. The reason I don't 
see it lieing developed is this kind of a system requires a whole 
new range of expertise than what is generally addressing the 
water quality problem. That is why I decided to come with the 
Army. 
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VJhen you are talking about this system, you are talr.ing 
cfoout soil experts, people who are expert in foundations, drill- 
ing, just like if you are building a larjd or a levee, yoa drill 
out the soil, you determine the geology. It involves a lot of 
earth -moving because these are above-ground reservoirs. This is 
just a long levee joined together at one end. So earth-moving 
experience is very important, large pumping stations, underground 
drainage , the real estate people v;ho can assemble large tracts 
of land . 

Incidentally, in an unnamed river basin v;here there - were a 
number of reservoirs proposed to improve water quality, those 
reservoirs would inundate more land than would be required to 
put all the waste on the land. 

I have worked that out in a number of cases « because we 
have these kinds cf choices . Whether you asseinJjle a large amount 

I 
( 

of land at a reservoir site or at a waste treatment site , this 
same process is involved. 

t'Jhen I looked at the Federal Government all these talents 
and disciplines are right in the hand of the Corps. 

Senator Boggs. How long can the land absorb this before it 
is saturated? 

"Ir. Sheaf fer. This is, I think, — you can build a good 

case to say that this is a pei- raaritint system. Nov; the first 
problem in my opinion would bo the heavy metals, because you 
are using the earth as a sink for the heavy metals, you are just 
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building them up. Tlie nanageraent tochnique is to S][>read thera 
over enough area that they will never adcunmlate to a concen- 
tration during your operational period where they will bo either 
toxic to the soil or the plants. 

Now we sent a man over to Berlin and Paris where they have 
had a lot of experience with sludge farming and this man xi^ent 
over, his assignment was to deteirraine how many heavy metals 
were being applied to an acre because the literature showed 
that after 70 years there was a problem. In other words, the 
land production dropped off very quickly and then they would raov 
to another site. 

So I don't think 70 years is a suitable planning time. In 
order to be ultrasafe we spread the waste over 25 times stiore 
land than they \jere being spread in Berlin and Paris, and some 
people have said that meems you have 1,750 years. 

Now 1 think that is kind of ridiculous, but the point is 
I think you have a system good for a couple of hundred years 
v/ithout any question. In fact, hero the first thing you v/ould 
run out of would be space for the garbage Isecause that would 
be after about 150 years. But I think the system is a permanent 
one and I thinlc based on the experience here in :iuskegon and 
the costs and the bidding that v/e ought to expand a range of 
choice that is available to local units of government, particu- 
larly the states. 

How I view, I think that v/e could move very quickly on this 
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Icind of a system if v;e initially used the abilities in the 
Departiaent of the Army to prepare these alternatives, just to 
show the range of choice that is available in each locc.lity. 
The choice and the implementation, I think, the states have to 
play the lead. In other words, I don't vjant to see an all- 
Pederal program, but I do feel v/hen we are talking about these 
systems, particularly if this is 10.0 miles instead of 11 miles, 
particularly if there is a stateline in between, because many 
of our urban regions involved more than one state. 

Senator Boggs, There is no state or Federal financing in 
your project? 

i^r, Sheaf fer. In the planning, the planners in Muskegon 
County had money from 701, They had some R&D money, btit it was 
primarily done as a research project at the University of 
Chicago, v/hich I used my people on and so it was kind of a gift 
to them because they did not have enough money to develop this 
kind of a system right. 

Senator Boggs. But after this initial planning has been 
accomplished and you go in and you let the contract and you con- 
struct and you go operational, the financing of it and the caring 
of it is local? 

Mr. Sheaf fer. Mo. In other words, they are using the 
construction grants just like any other system right now and 
they also have state matching money in "lichigan. The local bond 
issue was $16 million, which they sold on the 15th, incidentally 
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at 5.73 interest, which v/as a half percent belov? the market 

New York sold them the day before at 7.5 percent. So it shows t 

( 

} 

the financial community analysed this system and there were four 
bids, and they all come within .1 of one another, so they were 
all trying to get it. 

Senator Boggs. Miat does the Corps of Engineers do? tvfhat 
is their planning? 

Ilr. Sheaf fer. In our \/aste vmter management program \'ihat 
we are doing in six major areas — and the areas are the 
Boston-llarrimack River Basin, Cleveland -Akron urban complex, the 
entire Detroi metropolitan area, Chicago-Northwest Indiana, and 
San Frciiiui.^:, jo-Sacramento, the v/hole Bay Delta area, plus the 
Susquehanna River Basin. 

Incidentally, that is 15 percent of the population in the 
country and about 25 percent of the population at sewers, so 
we are taking a big chunk in the pilot program. VTtiat we are 
doing is laying out on a survey scope all alternative waste 
Hiater management systems. 

Now we are laying out advanced vraste treatment and we are 
laying out land disposal, we call it water disposal and land 
disposal alternatives for these six areas. And I think the 
timing is important because this is being done in a year and a 
half. I think the timing is important in lluskegon County becaus 
some people have argued with me. They said if you try a new 
approach, all you are going to do is delay the program five year 
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Ituskegon County on P6bruary 26 , 1969 , decided to prepare 
a plan and have them in July of 1971 constructing a plan 
that had tremendous difficulties, because you had to get 13 
municipalities to join in a single system. 

You had to get major industries to join in a single system, 
you know corporate decisions being made in IJow York and Phila- 
delphia and Detroit. So in a little over two years and four 
months we go from the idea of preparing a plem to construction 
and, incidentally, the system is going to be operation in part ii 
July of 1972 and totally operational in the early part of '73. 

So we are talking about less than four years, the systera 
going from nothing to a total system. 

Mr. Jordan. I think during the last six years v/e have made 
a tremendous investment in new municipal waste treatment facili- 
ties on bodies of water. If we were to operate for the inland 
treatment process is there anyway, we can use these new capital 
investments in the treatment? 

Mr. Sheaf fer. Yes. This is a good point and it is some- 
what complex. In other v/ords, the point was raised in Iluskegon 
could we just pick up all the effluent from these t>lants, 
transport the effluent out cind irrigate and get the benefits of 
the nutrients and provide tertiary treatment on the land and 
then bring it under drainage back? 

In an ideal situation that is a real possibility. It would 
have to be worked out in each system. The real difficulty with 
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5 that approach is the unreliability of the system xire have 

^ 2 invested a large sum of money in. In other words, a secondary 

3 treatment plant isn't a very reliable system. It looks good onlj/ 

^ 4 when you talk of averages, 

5 I . have worked v/ith a number of secondary treatment plants 

6 that were well operated cind if you get a change in pH or you 

7 get a toxic spill, the bacteria are all killed and so there is 

8 no secondary treatment until you get a new colony of bacteria 
0 established. 

30 ! The systems I have worked out this with occurred on the 

11 average six times a year and it took from six to ten days to 

12 get the colony reesteiblished , so you are talking about 36 to 
^ 13 60 days a year you have no secondary treatment. That means 

14 [ then you have to provide some backup treatment or make this a 
more reliable system, 

16 Now I think this can be weighed in any situation and you 

17 cam make an economic determination as to v/hether or not you shoujld 
?8 scrap what is there or v/hether you should us it and then pro- 
19 vide some backup system and then go to the land, I think they 
29 can be fed in in a very what we might say systematic and veiry 
Zt cost effective way. 

^ 22 Senator Tunney. Is there the technical expertise ^ilable 

23 to be able to make this type of systems analysis in more than jujjt 

^ 24 a handful of coraiaunitios? At the present time I xvould imagine 

23 that there is a real shortage of qualified experts to be able 
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to make this type of analysis. 

tir. Sheaf fer. I think we have a fairly good reservoir of 
talent in these areas. In the couple of years that I have been 
work with it, I have seen just kind of a momentum going and it 
draws in different disciplines. In other words, this kind of 
a system does not depend on a traditional sanitary engineer. In 
fact, he could not design this kind of a system. It requires 
a team so you are bringing in geologists, and hydraulogists and 
hydraulics men and different medical people have been involved 
in this system, you bring in soil scientists, so that you are 
kind of broadening the type of people that get involved. 

I think, if anybody is interested in my opinion, that in a 
five-year crash program we can develop these kinds of alterna~ 
tives for the entire country, ^hey are implementing, the choice 
that are made, that I think is a ioccil prerogutivii or a state 
prerogative. But I think based on what we now know, everybody 
should have an opportunity to make these kinds of choices and 
get a total management system. 

rtr. Meyer. In terras of payoff has there been euiy estimate 
of what happens to the quality of the water in those two lakes 
that feed into Lake Michigan v^hen you do that? 

!lr. Sheaf fer. Oh, yes. In fact, EPA has even said this, 
these are going to be dramatically changed in a very short 
period of time because v/e are going to instantly cut off all of 
the point and some of the area discharges, particularly the 



I 

2 
3 
4 
5 
6 
1 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



32 



urban runoff, from these lakes and all and these lakes have 
rivers flowing in thera, so they are going to rejuvenate them- 
selves very quickly. 

?tr, rieyer. Going back to the pamphlet you put in here in ^ 
following up on that question, in the lluskogon County area you 

also have five or six very large communities V7ithin a relatively? 

! 

short distance . Xfhat happens in this area if they don * t follow | 
up with a comparable kind of approach to the quality of water in 
the cirea? What about the upstream communities? 

Mr. Sheaf fer. In Muskegon River Basin the communities are 
all pretty small upstream and they are quite a fevr miles upstrea 
The county has already initiated discussions legally to force 
them to a no-discharge system also. In other words, it is 
really becoming local iiiitiative saying, "Look, we are going to 
get rid of all the wastes in our area now, Anybody upstreeimv We 
want you to follow suit . " 

Senator Bo$gs. This is other counties? 

rir. Sheaf fer. Yes. 

Senator Boggs. But all of the small villages and everythin 

in this !Iuskegon County are hooked in? 

Mr, Sheaf f fer. Everything is in a single system. 

Mr, Meyer. Using this map on page 1, you are working in 
Detroit on one of the pilot studies? 

Mr. Sheaf fer. Yes. 

Mr. Meyer. Now back from Detroit you have Flint and 
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Lansing. Do they feed into the same water systems? 

Mr. Sheaf fer. No, you have Lansing and Kalamazoo and 

Grand Rapids, that is all in the Grand River Basin, that is all 
in the Grand River Basin. 

I4r. ?leyer. So they are not in that pilot study? 

Ilr. Sheaf fer. If you take Michigan, most of it drains to 
the west and our pilot study wq have all the drainage that comas 
to the east £md into Lalio Sinclair, Detroit River and Lalce Erie. 
Incidentally, I think Lake Erie could rejuvenate itself just 
like Muskegon Lake and Mona Lake, because it is just a wide rivet: 

Senator Boggs. I think your presentation is terrific, but 
I would think in my own are^ I asa from Delaware, we just don't 
have the acreage to do it. 

Mr. Sheaf fer. Oh, sure you do. Let me give you an idea 
of how much land you need. In the irrigation area you are 
u:^ing 143 acres for every million gallons of waste. Now let's 
say the State od Delaware , which I think has tremendous riasource 3 
and could get all the wdste oh its land, that happens to be an 
area I have been looking at just out of my own interest — 

Senator Boggs. tfe tried to push one project for the City 
of Harrington along the Pann State line, I remember, but we 
didn't get anywhere with it. 

Mr. Sheaf fer. Generally because the systems are not 
properly designed and presented. If we took the country as a 
whole, it v7ould take less than 2 percent of the land area we 
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harvested for crops in 1963 to get all the v/asto on the land. 
lie are not even changing the land use, wo are sinaply changing 
the method of irrigation and fertilisation. 

Senator Boggs. Here you have a cheraical industry up there, 
its wastes include a lot of acids, I suppose, doesn't it? 

rir. Sheaf fer. Yes, some acids. , 

Senabr Boggs, How do you handle the acid? Do you have to 

make a special arrangement? 

fir. Sheaffer. VJE had to take all the wastes together and 
mix them up and we did a six-month sampling period to knov; whethjer 
the system XTOuld work. In other words, you don't want your 
waste to come onto the j-iu^a in an acid form be; i. - is very 
important that its pH is between 7.2 and up to make certain 
that the phosphates are precipitated out. 

Now if the waste water came to the land, and this is where 
a lot of people get confused, if the waste water came tc- the 
land in an acid fom, the phosphates would not precipitate out 
and it would go through the soil. But t^hon it comes at a pll aho\re 
7,2, then the phosphates are precipitated out either by the iron 
and aluntinum in the soil or if you are out in a desert c.rea, 
by the calcium in the soil. 

So if you had an acid waste, you may have to neutralize it 
before you go on to the land. But that is a very minimal task 
to do that. In other words, you would have some kind of lime 
application along the system. But this would have to be worked 
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out in every area. 

Senator Boggs. This is probably inconceiveibie, but can 
you visualize the day v;hen private industry is going to see a 
profit in doing this and will come to the county and say^ "Let 
us bid on this project and take the tiling over and we will give 
you an annual service charge"? 

Mr. Sheaf fer. I certainly do see that day. I think in 
particular maybe not for the very largest of systems, but after 
you got through the first 20 large urban areas, 25 large urban 
areas, I think there is no question about that is going to come 
about . 

Incidentally, the operation of the riuskegon system was 
really a controversy because Dow Chemical was bidding against 
Continental Telephone and Inland Steel wanted to get into the 
^ct. In other words, there \irere three major corporations 

Senator Boggs. To do the farming? 

Mr. Sheaf fer. To operate the system emd the farm and, in 
fact, both Dow Chemical and Continental Telephone gave competing 
proposals to the county. 

Senator Boggs. So to operate the whole system Continental 
Telephone got it? 

!lr. Sheaf fer. Everything, they operate the pumping station^, 
the treatment, the lands, they grow the crops,. and Continental 
Telephone formed a separate division and they feel it is going 
to do exactly what you have suggested? in other words, that they 
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are going to go to local units of government and say, "Look, 
let's develop the whole package of solid wastes, the effluents, 
the sludge," and you know, you sign a term contract. 

!>Ir. Jorling. In the operation and maintenance cost savings 
you projected into this it must have included power requirements 
?his system will have considerable power demands, I imagine. 
Can you use nonpeaking power? 

fir. Sheaf fer. You can to a degree, but they did not get 
that goo a price. But the point is the power requirements are 
more in this land disposal system than in the water disposal, 
but not quite as much more as you think because if you go throug 
a sewage treatment plemt, it is really a system of pumps, it 
pumps it from this well and drops it down here and so there is 
a lot of pumping in the system. 

Ilr. Billings. Have you done a calculation between the trad 
offs between the costs to utilities and building the closed 
cycle cooling system as opposed to providing frefe electric 
service? 

!Ir. Sheaf fer. No. But one thing I like about the nuclear 
power plants here are not only do you have their own cooling 
system and you make it take advantage of the heat, but you have 
it surrounded with a large agricultural buffer which addresses 
a lot of questions people say about failure and radiation hazard: 
euid so forth. 

Mr, Jorling, You said if you developed a proper five-year 
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crash program, you could visualize the tine when each of the 
major communities could develop a system like this. I knov; some 
of the costs are unidentifiable, but how much did the plan cost 
for Muskegon County? In other words, if you were going to 
take the metropolitan communities above 300,000 in the country 
and estimate the costs to develop these kinds of plants, how 
much would this cost? 

Ilr. Sheaf fer. All of the planning design and administrei- 
tion in Muskegon Country came in at about $3 million, ilow if 
you talk about the actual plan, you are talking somewhere around 
around $350,000. 

rtc, Jorling. Which is the cost it is lacking now, for 
instance, if you went into a Section 209 question like you have 
seen in the draft and then for those who were designated ini- 
tially in the first round, at least $350,000 would have to be 
there? 

Mr, Sheaf fer. If you take 200 urban areas, they are not 
going to average over a million dollars each for planning costs. 

Mr. Billings. You have examined obviously the trace metals 
questions to some degree. If you are growing crops which may be 
used for animal feed, is there any jaossibility of concentrating 
up the food chain in dairy products and so on? 

Mr. Sheaf fer. I would assume v/e would grow all of these 
crops for animal feed or for processing and you are out of my 
field, but this has been talked about quite a bit and discussed 
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and I have always been told like, for example, the nickel-csidiaiu 
ratio would change a bit in com, but be well below what was 
the safe limits even for hunictn beings to eat. 

Nov? most of the experience has shown that like , for example 
lead, you can get into some of the root zones, but the people , 
who maintained this system thought that it would never come up 
into the stalks. So they ruled out growing plants where the 
animals would eat the roots, just where you harvest the stalks. 

rir. Billings. The system would be safer if there were some 
kind of pretreatment of the toxics? 

Ilr. Sheaf fer. I think in eveiry system you have to go into 
the industry and you do them a service when you vrork toward the 
recovery of metals which they may be losing, nickel or chrome. 
In other words , I would never say that you develop a system 
and say anything that smybody feels like dumping in, they put 
in. 

You see, Muskegon County developed an industrial waste 
ordinance, and I mean they worked v/ith the industries and they 
have limits on what you can put in the system. There is the 
idea there to have the system serve the area to the maximum degr^ 
practical, but don't present it as if anything you feel like 
discharging you can discharge. 

Senator Eagleton. You have daid you are examining five 
other areas, or six, and they included some very big ones like 
Boston, Chicago, San Francisco, Detroit, what are the pitfalls 
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of the problems that you encotmter as you try to taJce this basic 
concept and apply it to emy of those systems that you have looks a 
at? Does it ail blend in very sraoothly or are there some road- 
blocks that appear because of topography, concentration of popu- 
lation, et cetera? 

nr. Sheaffer. In terns of practical or technical feasi- 
bility, you don't run into problems. The Boston -Merrimack River 
Basin area is probably the iiK:>st difficult in which you could fin 3 
sufficient land to implement this kind of a system. I worked 
with the tecim up there, though, and we have identified inore 
than sufficient land to deal with the flows up to 2020, v/hich 
is pretty considerably bigger, more than double what they hkVe 
today. 

With resiDect to topography I think we have always been 
able to find the lemd, and I feel that it is an open alternative, 
even to a place like Ne%f York City. It creates institutional 
questions like crossing state boundaries, ffliere is always going 
to be the question of the local area, because just like nobody 
wants to move from an urban renewal area, nobody paucticulariy 
wants to be moved from a land disposal area. 

So I think the uniform relocation act mi tigates a lot of 
the problem there, becaiise those people in the Ismd area would 
get the same treatment as if they lived in an urban area. 

Mr. Jorling» This land that was used for the disposal 
site was in Muskegon County, so who cond^nned the land? 
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?Ir. Sheaf fer. The county is trying to get it all without 
condeming it. But I think Jlichigan doesn't have a quic3c~talce 
la\* which is kind of a probl«M. The quick-take law just only 
applies to highways in Ilichigan. So they have to expand it and 
the Legislature has this tinder consideration. 

Mr. iieyer. That probiera can be met exactly as the problem 
was met with highways in *56fand if you want to go that route, 
you provide Federal backup authority where quick-take doesn't 
exist at the stkte level. 

Senator Tunney. I v/as interested in your conuTient tl^at you 
felt that there vras a capacity to achieve this type of system 
within five years for every community in the country, vjhat 
would you consider the cost to be? Ha^e y4u gone into that at 
all? 

Mr. Sheaf fer. Yes. X did some general calculations, tf 

we took the Muskegon system and took the total costs, this 
includes all the engineering, the financing chetrges, the land 
costs, and divided by the millions of gallons it servos, we are 
talking about a $800,000 cost per million-gallon capacity. 

If x^e took the 205 million people in the United. States and 
asstimed that they eure all on systems and they all produce or the 
v/aste load is equivalent of 150 gallons per capita par day, we 
find ourselves with about 30,750 million gallons, and if wc take 
that time the 800,000, we come in at a cost of about $24.6 billion. 
In other words, it is about $25 billion which V70uld be the price 
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tag, and that \i;ould include all the planning and the design 
work. 

Senator Tunney . Do you see any reason at all why you 
can't establish a National Water Quality Standard within ten 
years in this country? 

!lr. Sheaf fer. I think within ten years we should not even 
talk about a standcird, we should be talking about no-discharge. 
In other words, we should not be using our water to convey 
wastes. I think within a ten -year period we should have all of 
this implemented and we could go on to more important jobs and 
I will be out of a job. 

But I want to work way out of a job rather than keep it 
going to pepetuity. 

I think Mr. Sawsowicz and his chief engineer. Forest Heal - 
Sav/sowicz has looked at this and he has appeared with your com- 
mittee and he is strongly advocating that he can buy land for 
the sludge. I don't think he feels that one could ever pull off 
this kind of a total syistem. 

So he is kind of moving peirtway. I tliinic he says that 
the land has to be used for the sludge euid, in fact. General 
Jensen mentioned that to me. He said you get the vrhole works 
on the land and he said, "X am having trouble getting sludge 
on the land." 

rir. GuEird. Your sludge is spread out with the effluent? 
Ptr. Sheaf fer. Not combined. You allow the sludge to 
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accumulate, that is the reason for tho two lagpons. Ifou allow 
it to age in the one and after it has aged for a year and you 
aceuinulate enough of it, then you use a suction dredge and you 
suclc it out and apply it on the land. 

rir. Guard. It is applied on the land as sludge? 

Ilr. Sheaf fer. Yes, as a soil conditioner and fertiliser. I 

Senator Eagleton. T-Jhere does Sawsowicz cut off your system? 

Mr. Sheaf f fer. Right now he is operating under a pcivate 
contract. The solids that are removed at a sewage treatment 
plant, I think we really miss what a sewage treatment plcuit is. 
It is just a separating device. So what it has separated oiit, 
they don't really know what to do with, 

Sawsowicz signed a contract with a private corporation. 
Soil Enrichment Materials Corporation, in Illinois, and they 
load this sludge into a train, a unit train or 80 cars, two 
trains, and they haul it 160 miles south and they unload it and 
I spray it on the land as a soil conditioner and fexrtilizer. 

Now he wants the act to read so that money is provided to 
buy land to dispose of the s^ludge. He has bought a piece of 
land in Fulton County, Illinois, and he wants to buy more land 
and he ifsmts to build a pipeline rather than a train and a 
pipeline is less costly. 

It is just that you can staort up with a train next week. 
If they built a pipeline, it would be a couple of years until it 

would be built. 
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Mr, ileyer. llox-j does he provide the storage problem? 

Ttr. Sheaf fer. They provide storage down at the crop area, 
tliere is a large lagoon developed where the sludge is unloaded. 

?tr. rteyer. VThat more do you do than that? 

Mr. Sheaf fer. We take tha effluent, too? in other words, 
everything goes away from the water rathes^ than just the solids 
that are removed. 

Mr. Billings. Does lluskegon take its water supply from 
these rivers, from the lake? 

Ilr. Sheaf fer. lluskegon teikes its water supply from the 

i 

lake. 

Ilr. Billings. And under its present program it discheirges 
back into the rivers? 

Mr. Sheaf fer. Yes. Well, it discharges into these lakes 
which are extensions of Lake Michigan. 

Mr. Billings; But that is the same water system. Now you 
are talking about how many million gallons? 

fir. Sheaf fer* 44.4 million gallons a day. 

Mr. Billings. You are talking about taJcing out of the 
regular water cycle some 44 million gallons a day; if you do this 
for all the communities around Lcike Michigan, for example, the 
commtuiities that are withdrawing water from the lake and you hav(i 
no return flow, aren't you going to deplete the water resource? 
Will it chauige drastically? 

Mr. Sheaf fer. You have a potential return flow. In other 
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words, the v/ater comes out from the ground water. This vrould 
be about '80 percent of what went in. All you could lose, all 
that you can lose is the difference between potential evapora- 
tion and actual evaporation. 

r^r. Tozzi, You are talking about the underdrains that 
you can control. 

Mr. Sheaf fer. They are talking about what do you lose to 
the atmosphere? 

iir. Billings. I am talking about wliat you lose to Lake 

i 

Ilichigsin. 

Itc. Jorling. You are interpreting this question in terms 
of how much would be lost from the system, and I think he is 
concerned about how much you would lost from the cycle at a 
particular point, like Lake Michigan. 

Mr. Sheaf fer. The flow that comes out here meets draining 
water quality standards. There are three choices in Muskegon, 
One is to use it for water supply, but they already have an 
overdeveloped systen over here, so they don't need any more 
water supply. 

Another possibility is use it for industrial development, 
and there are a nxiraber of industries which have inquired about 
it because this is a uniform temperature and it is the sort of 
water flow that an industry likes. But in the process that is 
not developed either. 

So what Muskegon County does v/ith it is they are taking 
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it and putting it in this strecun which flows into Ilona Lake, 
because it has no flovr in the sunmier. In other words, they get 
a recreational and aesthetic benefit from it. So they are gettiig 
80 percent of their water back into the system. 
Mr, Billings. Into Lake liichigan? 

tir. Sheaf fer. That's right, they have chosen to do that 
because o£ their particular set of circumstances. 

Mr. Billings. Is there cause for concezm if the communi- 
ties on Lake nichigem were to all go to this kind of system and 
have a 20 percent drydown. I realize the Greak Lakes have a 
drydovm problem as it is. Would this be a problem? 

fir. Sheaf fer. I don't think so, because of something I 
can't prove, but the point is you are not losing any water and 
we believe in the hydrologic cycle it is just where the water 
is and I think that we will get perhaps just a little bit addi- 
tional rain over in another area that drains into tlie basin. 

The point is the water has to be someplace. 

Mr. Jorliiig. If this system were put into Chicago and 
assisraing it was in the drainage basin, then you would keep in 
the Lake Michigan hydrologic cycle water V7hich is now being sent 
down the itississippi? 

Mr. Sheaf fer. All of the Chicago v/astes go away now, so 
that is true. It could bring some back. 

Mr. Tozzi. That relates to a question Senator Eagleton 
asked as to some of the shortcomings . It gets to be a very 
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clebataJ|le issue. You see there are underclrains on that whole 
system and the question is after you get that reused water, who 
gets the reused water? In these plans we are developing there 
is a whole series of alternatives of what you could do v/ith that 
reused vrater. 

There is no obvious solution whether you put it in'co one 
area for irrigation and another for II&X water supply. So one 
of the questions which will come out of the first phase of our 
studies which will be finished this i{K>nth is the debate of what 
you do with that reused water. 

There is a lot of demands for that reused water. 

I-ir. Jorling. Under this particular system that county 
holds tightly to that water under ftichigan water rights? 
^ !lr. Sheaf fer. Yes. Incidentally, in our Chicago area we 
have developed an elaborate redistribution system to bring the 
water up and place it in a number of streams which have very 
little flow in the summer, but Which have a large recreational 
potential. 

rir. Meyer. On scale how far down can you scale this thing 
with the present state of the art on community size? ' 

ilr. Sheaf fer. There is no problem in scaling it Up. Some- 

tiring which I did not present to you, which X taink in your 
little pamphlet is shown, if you look on page 2 of the little 
pamphlet, there is a small system around TJhite Lake to the 
north. The 43.4 million gallons is really in two systems. Ther 
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is 42 million gallons a day in one main system, v/hich I used 
for illustrative purposes, and then up hero in the north there 
is 1.4 million gallons in the IJhite Ilall-Montagne area, and 
that 1,4 was studied not only by the cotmty, but the local coia- 
mxuiities had a consulting firm from Ann Arbor, McNamee, Porter 
St Sealey, and they studied the two systems and concluded that 
the land disposal alternative for that small peirt of the system 
was the most economical. It is about 9,000 people. 

Mr. Billings. Would we need a retraining program for 
obsolete sanitary engineers? 

Mr. Sheaf fer. no, because there are a lot of things that 
sanitary engineers are involved in. 

When I was going to get aerators, I didn't think we ought 
to put a concrete tank with an aerator in the middle because 1 
think that is a very costly way to do it. Vlhat we did v/as made 
a cell or an earth embankment and put a lot of aerators in it. 
So that cuts the cost of construction trenusndously. Instead of 
having 12 concrete tanks each with an aerator in it, I have one 
cell with 12 areas in its. 

Mr. Meyer. Going back to the question that Tom Jorling 
asked you about, if you go this route .since you axe talking 
about water supply and hydrological cycling and everything else, 
aren't you really in effect forcing the Corps to re-eKaiaine all 
of its program in terms of alternatives? 

Mr. Sheaf fer. That is what I think is being done, I think 
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that is part of the reason why I came to Washington, because I 
think we have a big reservoir of talent that could lead the way 
toward achieving the quality of environment that we want. But 
I think ire ought to use it wheSre we have it instead of talking 
about reorganizing, because I have watched. 

With this system I can clean up the water and be providing 
low flow. 

tir. Tozzi. This could really change the size of a lot of 
reservoirs, because V7hen the Corps goes in cind looks at the 
water quality problems, at least their interpretation of the 
statutes that allow them to plan, the tool that they have avail- 
able to them is storage, which meams that you dilute the flows. 

Really what Dr. Sheaf fer is saying is should their range 
of choiice be that, you put in these types of alternatives in 
competition with low flow aiid you look at both the economics 
and the costs with separate measures. 

Mr. Meyer. The same thing is trxie, I assume, for munici- 
pal water supply where you are talking about the storage capacitS^? 

Ilr. Tozzi. Yes, the reuse of this has big potentials about 
changing the amount of storage for industrial and municipal 
use. 

Mr. Guard. You have 400 authorized and not started yet? 

Mr. Sheaf fer. Just to sketch out something v/hich is of 
interest to me is New York City in relation to the Delaware 
liiver Basin, the transfer of water from the Delaware to Naw YorkL 
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the problem of salt water moving up to near the water intakes, 
the problems of water quality in the Delawaare because of reduced 
flow. 

There are two places where New York could take its wastes 
vrithin a hundred miles of the city. One is over here in this 
whole Pocono Plateau area, another one is up here in the Cats- 
kill liountains where you would irrigate forest land, the under- 
drainage of all the water vrould come back ii^to tlici Delax^are 
and V7e would have a tremendous, 1 thiedc very dramatic program 
designed in the Delaware River Basin for water supply, for low 
flow augmentation, for recreational purposes eaid also we have 
taken care of the problem of sludge dumping off New York harboir. 

* Mr. Jordan. I think you will have a bunch of people leave 
this meeting feeling that the milleiiiuui has arrived. Are there 
any drawbacks? 

Mr. Sheaf fer. Certainly. The drawbacks you have to be 
award of are v/henever you have kind of a trjuisitional period in 
how wa do something, there is a lot of bitter battles. I have 
battle scars all over me. And you are going to find it, too. 

The arguments are that we ought to go the next round of 
secondary treatment plants and thdn we will address this in 1978 

llr, Tozzi. I thought what ho meant what were some of the 
shortcomings , what are some of the arguments that people have 
giv,-.i ..^ say this doesn't work? 

Mr. Sheaf fer. 'She arguments are assembling a large tract 
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of lemd. I think the argtinents corae along the line of putting 
the land together and seeing. 

One nice thing is you can break it into a numl^er of units. 

Mr. Guard. Nobody wants that for a neiglibor. 

Mr. Sheaf fer. That is it. You have to have the question 
of the whole psychological question of New York's dximping on 
me. 

Senator Eagleton. But you said you could break it up with 
a nuinber of smaller units, but not with separate pipelines 
pumping into each. 

Itc. Sheaf fer, I would see a major u-ban area going out 
maybe four different routes, four different land areas, each 

I 

one would provide a site for a nuclear power plant and each one 
would maybe have a hundred thousand acres in it . But I think th 
problems are going to center around the land, around the neigh- 
bors, around the whole psychological issue of status. 

rtr. Jordan, What you are saying are social and political 
problems and not technological problems? 

fir. Sheaf fer. I don't think tliere are any technological 
problems. The Chinese are saying this is the route they are 
going to go. 

I think this idea ought to be exported through our State 
Department. We can't afford to throw nutrients away because of 
the water pollution. 

In places like Latin 2\raerica< and Africa they can't afford 
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to throw them away because of water pollution plus nutrients 
£ are scarce, and yet we are helping thera built treatment plants 
3 \\ which throw the nutrients into the waiter. 
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I think that should be stopped. 

Mr. Braymam* You costed this out at $24 billion. Is that 
the sewage just created by the population or is that industrial 
sewage as well? 

Hr. Sheaf fer. I did it on the basis of 150 gallons per 
capital per day and I assumed that 205 million people were con- 
nected to sewage. So an average person does not use that much 
water, that is what you get by taking the total use of water 
in a city and dividing it by the population. 

Ilr. Braymah. So that does include the industrial wastes? 

Mr. Sheaf fer. Yes, it would include water that is used for 
cooling, but I think that is a good estimate of the waste flow th^t 
we have to address in the country. 

Mr. Tozzi. The other side of the question would be to ask 
for ^al estimate, which I think we have, of how much it would cos- 
to get the same level of treatment using another technology likei 



?.0 advanced waste treatment, because those are extremely e:i:pensive 
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systems also. These studies that are coming out in the next 
months will compare these five cities, the costs of these differ- 
J; > cnt alternatives with this. 

I Senator Eagleton. Professor, we certainly enjoyed your 



presentation. It is very, very interesting and whether it will 
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1 be the milleniura, to use somebody else's words over there, we 

2 p don't know yet, but that is not to ignore tlie political prob- 

I 

3 I lems, especially if you are going to cross state boundaries. It 

I 

4 I is going to be hard to sell state X on being the dumping ground 

5 of state B. 

6 Ito. Sheaf fer. t^en they see what is coming, nobody minds 

7 being dumped on when it is fertilizer worth a half billion 
3 dollars. 

g Senator Eagleton. Have you given any thought to the ques- 

10 tion of Federal financing of this in terms of Federal par1:icipa- 

11 tion? In other words, 50 percent, 75 percent? Do we just pick 

12 these figures out of the air or is there any wisdom to one or 

13 ' another? 

14 Wr. Sheaf fer, I don't think I can add anything to v/hat I 

15 have heard discussed. Whether or not you want to ragJce a crash 
10 I program and perhaps catch up to date and then let everything 

17 1 be local from then on, I think, has a lot of merit to it. If 

I 

18 I want 90-10 or 80-20 and got systems of this -.. ^are or soma 
I • ■ . 

19 I other nature all in place and then more or less turned operation 

and maintenance and expansion back to units of local governraent, 
I think this would make a lot of sense. 

Mr, Jorling. I think there is a question of whether we 
should encourage or discourage public usage of this. 

nr. Sheaf far. I don't like to see an industry with a pipe. 
I think the Refuse Act permits should be as limited as practical 
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^'9hen I approached Muskegon County, I said I didn't want any 
industry to have a pipe because there is no way you can super- 
vise that discharge unless you camp there Sundays, Saturdays, 
around the clock. 

Mr. Jorling. So you think it should be national policy? 

!Ir. Sheaffer. I think we ought to eliminate pipes if we 
want to clean up the water. 

Senator Eagleton. Professor, we have a series of questions 
the staff has prepared and perhaps others we would very much 
apprecsiate having the benefit of your advice so it can be made 

part of the record. Could you help us on that? 
Mr. Sheaffer. Yes, sir. 

Senator Eagleton. We vill recess now until 10 a.m. 
tomorrow. Thank you very much. Professor. 

(Whereupon, at 12:40 p.m. the subcommittee recessed, to 
reconvene at 10 a.m. of the following day, Tuesday, July 27, 
1971.) 



